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Focus: main features and grouping



Initial Conditions: Temperature May - Central
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*EM has smaller Temperature bias and RMSE than NMM diversity
*This is true for winds too, but not for relative humidity
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Initial Conditions: Relative Humidity

RH Forecast Hour=0 August 1 - 31, 2002
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Forecast: Temperature October - East

Temperature Forecast Hour=ALL October 1 - 31, 2002
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Most seasons/domains have a cold bias at low level and a warm bias aloft
In winter, NMM has a warm bias at 850 hPa.




Forecast: Vector Wind May - Central

Vector Wind Forecast Hour=ALL May 1 - 31, 2003
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Forecast: Vector Wind
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February - East

Vector Wind Forecast Hour=ALL February 1 - 28, 2003
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Forecast: Relative Humidity

RH Forecast Hour=ALL August1 - 28, 2002

ObsType: Conventional upper-air dafa
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RH is the variable with largest variability
among seasons and domains
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*Biasg;,= all close
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*Bias;,,= dyn core
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Bias;,,= phys
.... but varies with
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*RH: only field for
which physics
leads to obvious
grouping at upper
levels (cumulus
transport?)

*RMSE smallest at
850, max at
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reduce upwards
(exception Winter
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Forecast: 2m Temperature February - West

SFC Temperature Forecast Hour=ALL February 1 - 28, 2003 *Bias: .
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*Swapped physics is not between parent models
*Physics causes large differentiation
*No obvious grouping in RMSE




Forecast: 2m Temperature February - East

Bias:
SFC Temperature Forecast Hour=ALL February 1 - 28, 2003

ObsType: 2m data
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«Swapped physics is not between parent models
*Physics causes smaller differentiation




Forecast: Sea Level Pressure May - Central
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Forecast: Sea Level Pressure

October - East

Bias:

E domain: no
diurnal cycle

*Most models
underpredicted
SLP, but NMM
closer to zero
bias

*Strong grouping
by dynamic core

*Error grows
with time



Forecast: Surface Relative Humidity August - Central
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Forecast: 24 hr acc Precipitation October - East
Bias:

Precipitation (Daily) Forecast Hour=24 October 1 - 31, 2002
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domain, where
ETA is best




Summary

Initial Conditions

— Bias/RMSE near zero in low-mid trop, positive
bias at 200 hPa

— EM has better fit to observations in all
variables, except RH

— Remarkable result, since ETA uses its own
assimilation system

— Shows that RUC analysis has strong fit to
RAOBS



« Upper Air
« Results group mostly by dynamical core/IC.

« Temperature

e Cold bias at low levels, warm above.

* Physics grouping in lower troposphere (PBL scheme?)
« Wind

* Mostly underprediction.

« Largest errors at jet level.

 |In winter, grouping by dynamical core.

« Other seasons, no grouping.

 RH

« Smaller errors at low and upper levels; largest errors at 500
hPa.

» Physics grouping in upper troposphere (cumulus transport?)



« Surface

« Temperature
« Diurnal cycle, except E.
« At Tmax, EM too cold, NMM too warm - group by dynamical core.
At night, physics plays a role.
* Physics swap does not follow parent models.

« Sea Level Pressure
» Diurnal cycle, except E.
« Grouping by dynamical core
« RH
« Strong diurnal cycle in most seasons/domains
» Underprediction, especially at night
» Not obvious grouping



Other material



Physics Options



	Verification Statistics for the NCEP WRF Pre-Implementation Test. Part 1: Deterministic Verification of Ensemble Members
	Topics
	Initial Conditions: Temperature                      May - Central
	Initial Conditions: Relative Humidity              August - Central
	Forecast: Temperature                                    October - East
	Forecast: Vector Wind                                       May - Central
	Forecast: Vector Wind                                 February - East
	Forecast: Relative Humidity                       August - West 
	Forecast: 2m Temperature                       February - West
	Forecast: 2m Temperature                          February - East 
	Forecast: Sea Level Pressure                               May - Central 
	Forecast: Sea Level Pressure                      October - East 
	Forecast: Surface Relative Humidity          August - Central
	Forecast: 24 hr acc Precipitation                  October - East 
	Summary
	Other material
	Physics Options


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


